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FIELD INVESTIGATION REPORT
Hercules Inc., Hattiesburg, Mississippi

SESD Project Identification Number: 10-0629

I. INTRODUCTION

On September 28-29, 2010, representatives of the Science and Ecosystem Support
Division (SESD) conducted a sampling investigation at the Hercules Inc. facility in Hattiesburg,
Mississippi. This field investigation was requested by the EPA South Enforcement &
Compliance Section, RCRA Division and the Mississippi Department of Environmental Quality
(MDEQ) as part of the EPA Surface Impoundment Initiative.

In April 2008, Hercules Inc. informed the MDEQ that an onsite impoundment basin was
to be closed. MDEQ requested additional information on closure operations including a request
for Hercules to characterize the sludge. After three sampling events, the results indicated some
areas of the sludge exhibited hazardous characteristics for benzene. A notice of violation (NOV)
was issued in November 2008 to the facility.

MDEQ contacted the EPA to see if they would conduct sampling and analysis of the
sludge disposal area from prior surface impoundment clean-outs to determine if illegal disposal
had occurred. The sludge disposal area is located on the ‘back forty” of the facility’s 170 acres,
and spans an area of 6 to 7 acres.

Personnel that participated in the investigation included:

Randy Jackson EPA Region 4-Atlanta, GA (404) 562-8464
Paula Whiting EPA Region 4-Atlanta, GA (404) 562-9277
Maceli Bonilla EPA Region 4-Atlanta, GA (404) 562-9790
Jan Patton MDEQ — Jackson, MS (601) 961-5782
Willie McKercher MDEQ — Jackson, MS (601) 961-5731
Gloria Tatum MDEQ — Jackson, MS (601) 961-5011
Rick Sumrall MDEQ — Jackson, MS (601) 961-5791
Charles Jordan Hercules- Hattiesburg, MS (601) 584-3360
Kipper Montgomery Arcadis — Baton Rouge, LA (225) 292-1004
Kevin Simmons EPA Region 4-Athens, GA (706) 355-8730
Art Masters EPA Region 4-Athens, GA (706) 355-8612
Bill Simpson EPA Region 4- Athens, GA (706) 355-8748
Marty Allen EPA Region 4-Athens, GA (706) 355-8651
Sharon Matthews EPA Region 4-Athens, GA (706) 355-8608

II. SUMMARY

SESD collected a total of thirteen subsurface waste samples, twelve from the “back forty”
area and one from the “wetlands” area. Samples were analyzed for volatile organic compounds
(VOCs), semi volatile organic compounds (SVOCs), metals and TCLP. MDEQ and EPA
requested the analytical data be compared to residential levels for soil given in the Tier 1 Target
Remediation Goals (TRGs) and the most recent USEPA Regional Screening levels (RSLs).
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Eighteen volatile organic compounds were detected in the thirteen samples. Benzene
failed the TCLP regulatory limit of 0.5 mg/L in six of the samples and was detected in ten
samples. Toluene and p-isopropyltoluene were detected in all thirteen samples.
Methylcyclohexane and 1, 2, 4-trimethylbenzene were detected in eleven samples and.
Cyclohexane was detected in nine samples and ethyl benzene was detected in eight samples. The
remainder of the VOCs were detected in six or less of the samples.

Forty SVOCs were detected in the thirteen samples. None of the SVOCs failed TCLP for
the thirteen samples. The compound 1, 1-biphenyl was detected in twelve of the thirteen samples
and petroleum product was detected in eleven of the samples. Phenol, hexahydro
tetramethylmethanonaphthalene (TIC) and dimethylisopropylphenanthrene (TIC) were detected
in ten of the samples. Nine samples contained camphene, 2-methylnaphthalene, and
naphthalene. Eight of the samples contained diphenyl ether (TIC), (3-andJor 4) methylphenol,
methyl (methylethyl) benzene (TIC), methyl (methylethyl)cyclohexane (TIC), and trimethyl
bicycloheptane (TIC). Seven of the samples contained 2-methyiphenol, fluoranthene and pinene
(TIC). The remainder of the SVOCs were detected in six or less of the samples.

Twenty-two metals were detected in the thirteen samples with seventeen detected in all of
the samples. Arsenic was detected in samples HERCO4-B, HERCO5-A, HERCIO-B and
HERC13-B at levels that exceeded both the MDEQ and EPA regulatory levels with values
ranging from 5.0 to 6.4 mg/kg. None of the samples exceeded the MDEQ and EPA regulatory
levels for Chromium III; however, all of the samples exceeded the EPA regulatory level of 0.29
mg/kg for Chromium VI. Vanadium was detected in samples HERCO3-B, HERCO4-B, HERCO5-
A, HERCO8, HERCO9-B, HERC1O-B, HERC1 1-B, HERC12-B and HERC13-B at levels that
exceeded the EPA regulatory level of 5.5 mg/kg with values ranging from 5.6 to 18 mg/kg. No
other metal concentrations exceeded the MDEQ and EPA regulatory levels. None of the metals
failed TCLP for the thirteen samples.

III. SITE BACKGROUND

The facility is located at 613 West Seventh Street in Hattiesburg, Mississippi (Figure 1).
Facility operations, which began in 1923, included wood grinding, shredding extraction,
fractionation, refining, distillation and processing of rosin from pine tree stumps. Some of the
products that were manufactured included modified resins, polyamides, ketene dimmer, crude
tall oil wax emulsions, synthetic rubber and the agricultural pesticide Delnav. Hercules also
manufactured specialty organic chemicals for use in paper products. Over 250 products were
produced at the facility. Hercules downsized the Hattiesburg operations and has now ceased
operations.

A state preliminary assessment was completed in December 1989 and indicated two
source areas which included about 38 acres of contaminated soil and almost 900,000 cubic feet
of surface impoundments. The contaminated soil contained cadmium, cobalt, lead, mercury,
toluene, MEK, benzene, PCBs and acetone. Contaminants present in the surface impoundments
included arsenic, heavy metals, toluene, MEK and benzene.

In April 2008 the facility sent a letter to MDEQ to close an onsite impoundment basin.
MDEQ requested additional information on closure operations including a request for Hercules
to characterize the sludge. After three sampling events, the results indicated some areas of the
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sludge exhibited hazardous characteristics for benzene. A notice of violation (NOV) was issued
November 2008. Prior surface impoundment clean-outs had been taken to a landfill disposal
area located on the ‘back forty” of the facility’s 170 acres, spanning an area of 6 to 7 acres.
According to information from MDEQ, the “back forty” had been used to dispose of process
wastes, boiler ash and waste treatment sludge from plant activities. A compliance evaluation
inspection conducted by MDEQ in March 2009 resulted in several violations involving the
surface impoundment and closure/post-closure procedures. MDEQ then requested EPA’s
assistance in sampling and testing the sludge disposal area to determine if illegal disposal had
occurred.

IV. DISSCUSSION OF FIELD ACTWITIES

SESD personnel arrived at the site Tuesday, September 28, 2010 at around 7:45 am and
met with EPA-Atlanta, MDEQ and facility personnel to assess the proposed sampling areas.
Using an authoritative sampling design, sampling locations were determined in the field by
MDEQ and EPA personnel based on access and prior knowledge of the site. Twelve borings
were completed using Geoprobe direct-push technology or hand auger in the ‘back forty”
disposal area. Total depth of the sludge had been estimated to be around 14 to 16 feet below
land surface but was actually closer to 5 to 8 feet in depth. Two samples had been proposed from
the wetlands, but only one could be collected due to the high quantity of vegetative
material/roots. Two samples had been proposed from the impoundment outfall, but those sample
locations were deleted and added to the samples to be collected from the “back forty”. Samples
from the sludge disposal area were collected based on visual observations and screening results
obtained with the Thermo Toxic Vapor Analyzer (TVA) 1000B. All samples were analyzed for
VOCs, SVOCs, metals and TCLP. Table 1 gives information on the waste samples. Sampling
locations are shown on Figures 3, 4 and 5. Photographs taken during the investigation are
included in Appendix A.

Waste Samples

Under the direction of EPA-Atlanta and MDEQ personnel, sample HERCO1-A was
collected from the “back forty” using Geoprobe direct-push equipment to a depth of 0 to 4 feet
below land surface (BLS). The core was screened with a Thermo Toxic Vapor Analyzer (TVA)
1 000B. The sample was described as a black organic rich material with a strong odor of pine.
The waste sample core was placed in a glass pan and using a stainless steel spoon, three 8-ounce
glass containers were filled for the VOC, SVOC and total metals analyses. The VOC sample was
collected first, and then the remainder of the sample was homogenized in the glass pan. The
facility elected to split with EPA for all samples and supplied one 4-ounce amber glass container
for VOCs, one 16-ounce glass container for SVOCs and one 8-ounce plastic container for metals.

For sample HERCO2-B, a stainless steel hand auger was used to auger to 5 feet BLS. The
waste sample was collected from 3.5 to 5 feet BLS and was described as a tan to black sticky
material. EPA and facility containers were filled for the VOC, SVOC and total metals analyses
using the same procedure described above.
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Sample HERCO3-B was also collected with a stainless steel hand auger from some of the
oldest part of the “back forty” sludge disposal area. The waste sample was collected from 4 to 5
feet BLS and was described as a black organic material with a strong odor, sandier at depth.
Native material of sand and gravel was noted at about 6 feet BLS. EPA and facility containers
were filled for the same analyses using the same procedure described above.

Sample HERCO4-B was collected with a stainless steel hand auger from the older part of
the “back forty” sludge disposal area. The waste sample was collected from 6 to 7 feet BLS and
was described as a black organic material with some odor. EPA and facility containers were
filled for the same analyses using the same procedure described previously.

Sample HERCO5-A was collected with a stainless steel hand auger from the older part of
the “back forty” sludge disposal area. The waste sample was collected from 5.5 to 6.5 feet BLS
and was described as a dark organic sludge with a strong odor. EPA and facility containers were
filled for the same analyses using the same procedure described before.

Sample HERCO6-B was collected with a stainless steel hand auger from 4.5 to 5.5 feet
BLS and was described as a dark gray to black sludge with a strong odor, drier material at the
surface that became moister and sandier with depth. The sand that was encountered at 5.5 to 6
feet BLS is the sand layer that sits on top of the Hattiesburg clay in this area, indicating native
material. EPA and facility containers were filled for the same analyses using the same procedure
described previously.

Sample HERCO7-B was collected with a stainless steel hand auger from 5.5 to 6 feet
BLS and was described as a drier dark organic material which became moister with depth. EPA
and facility containers were filled for the same analyses using the same procedure described
before.

Sample HERCO8 was collected with a stainless steel scoop from the “wetlands” area
from a depth of about 3 to 4 inches. The material was mostly cat-tails and detritus with some
stratified sludgy material with no odor. Two samples had been proposed from the wetlands, one
around the influent and one from the effluent, but only the influent sample could be collected due
to the high amount of vegetative material/roots around the effluent area. EPA and facility
containers were filled for the same analyses using the same procedure described previously.

Sample HERCO9-B was collected from the “back forty” using Geoprobe direct-push
equipment. The first core was 0 to 4 feet BLS and was a black organic material. The second
core was collected from 4 to 8 feet BLS and was black sludge for the first foot, then native sand.
Because the core was compacting inside the core barrel, it was decided to hand auger this and
subsequent samples to collect enough material to fill all the EPA and facility sample containers.
The sample was collected from 5 to 6 feet BLS and described as a black sludge material. EPA
and facility containers were filled for the same analyses using the same procedure described
before.
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Sample JIERC1O-B was collected with a stainless steel hand auger from 5 to 6 feet BLS.
Native sand was encountered at 6 feet BLS. The black sludge sample was collected above the
sand and some odor was noted during sampling. EPA and facility containers were filled for the
same analyses using the same procedure described previously.

Sample HERCI 1-B was collected with a stainless steel hand auger from 5 to 6 feet BLS.
Native sand was encountered at 6 feet BLS. The sample was collected above the sand and was
described as a black organic sludge with some odor. EPA and facility containers were filled for
the same analyses using the same procedure described before.

Sample HERCI2-B was collected with a stainless steel hand auger from 4.5 to 5.5 feet
BLS. Native sand was encountered at 5.5 feet BLS. The sample was collected above the sand
and was described as a black sludge with some odor. EPA and facility containers were filled for
the same analyses using the same procedure described previously.

Sample HERC13-B was collected with a stainless steel hand auger from 4.5 to 5.5 feet
BLS. Native sand was encountered at 5.5 feet BLS. The sample was collected above the sand
and was described as a black sludge material with a strong odor and an oily sheen. EPA and
facility containers were filled for the same analyses using the same procedure described before.

V. RESULTS OF ANALYSES

Samples were analyzed for VOCs by SW-846 Methods 8260C, for SVOCs by SW-846
Method 8270D and for total metals by SW-846 Method 6010. Analytical results for the VOC
detected analytes in the waste samples are given in Table 2 and the TCLP results are given in
Table 3. The MDEQ Tier 1 TRG and EPA Regional Screening Levels (RSL5) for VOCs in
residential soils are listed in Table 4. Results for the SVOC-detected analytes are given in Table
5. Because no compounds failed TCLP for SVOCs, there is no TCLP table. The MDEQ Tier I
TRG and EPA RSLs for SVOCs in residential soils are listed in Table 6. Analytical results for
total metals are given in Table 7 and the MDEQ Tier 1 TRG and EPA RSLs for metals are given
in Table 8. Because no compounds failed TCLP for metals, there is no TCLP table. The
complete set of results generated by the SESD laboratory is included as Appendix B. The
following analytes were detected in samples collected at the facility:

Volatile Organic Compounds- (Tables 2, 3 and 4)

Eighteen volatile compounds were detected in the thirteen samples (Table 2). Toluene
and p-isopropyltoluene were detected in all thirteen samples. Methylcyclohexane and 1,2,4-
trimethylbenzene were detected in eleven samples and benzene was detected in ten samples.
Cyclohexane was detected in nine samples and ethyl benzene was detected in eight samples. The
remaining VOCs were detected in six or less of the samples. Benzene failed the TCLP regulatory
limit of 0.5 mg/L in six of the samples (Table 3). Analytical data was compared to the MDEQ
and EPA regulatory levels referenced in Table 4. Exceedences are listed below:

HERCO1-A - Analytes exceeding the reference standard or level: benzene (18 mg/kg), toluene
(7100 mg/kg)
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HERCO2-B - Analytes exceeding the reference standard or level: benzene (37 mg/kg), ethyl
benzene (6.5 J, 0 mg/kg), toluene (16000 mg/kg)

HERCO3-B - Analytes exceeding the reference standard or level: benzene (3.4 mg/kg)

HERCO4-B - Analytes exceeding the reference standard or level: benzene (19 mg/kg), toluene
(3000 mg/kg)

HERCO5-A - Analytes exceeding the reference standard or level: benzene (14 mg/kg), toluene
(5300 mg/kg)

HERCO6-B - Analytes exceeding the reference standard or level: toluene (280 mg/kg)

HERCO7-B - Analytes exceeding the reference standard or level: toluene (1400 mg/kg)

HERCO8 - Analytes exceeding the reference standard or level: none

HERCO9-B - Analytes exceeding the reference standard or level: benzene (170 mg/kg), toluene
(1100 mg/kg)

HERC 10-B - Analytes exceeding the reference standard or level: benzene (140 mg/kg), toluene
(3100 mg/kg)

HERC 11-B - Analytes exceeding the reference standard or level: benzene (77 mg/kg), toluene
(2600 mg/kg)

HERC 12-B - Analytes exceeding the reference standard or level: benzene (440 mg/kg),
isopropylbenzene (47 mg/kg), toluene (160 mg/kg)

HERC 13-B - Analytes exceeding the reference standard or level: benzene (390 mg/kg), toluene
(3400 mg/kg)

Semi Volatile Organic Compounds (Tables 5 and 6)

Forty SVOCs were detected in the thirteen samples (Table 5). The compound 1,1 -

biphenyl was detected in twelve of the thirteen samples and petroleum product was detected in
eleven of the samples. Phenol, dimethylisopropylphenanthrene (TIC), and hexahydro
tetramethylmethanonaphthalene (TIC) were detected in ten of the samples. Nine samples
contained 2-methylnaphthalene, camphene and naphthalene. Eight of the samples contained
diphenyl ether (TIC), (3-andJor 4) methylphenol, methyl(methylethyl)benzene (TIC),
methyl(methylethyl)cyclohexane (TIC), and trimethylbicycloheptane (TIC). Seven of the
samples contained 2-methyiphenol, fluoranthene and pinene (TIC). The remainder of the
SVOCs were detected in six or less of the samples. None of the SVOCs failed TCLP for the
thirteen samples. Analytical data was compared to the MDEQ and EPA regulatory levels
referenced in Table 6. Exceedences are listed below:
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HERCO1-A - Analytes exceeding the reference standard or level: naphthalene (6.2 mg/kg)

HERCO2-B - Analytes exceeding the reference standard or level: 1,1-biphenyl (3900 mg/kg),
naphthalene (8.8 mg/kg)

HERCO3-B - Analytes exceeding the reference standard or level: none

HERCO4-B - Analytes exceeding the reference standard or level: naphthalene (7.8 mg/kg)

HERCO5-A - Analytes exceeding the reference standard or level: naphthalene (8.7 mg/kg)

HERCO6-B - Analytes exceeding the reference standard or level: none

HERCO7-B - Analytes exceeding the reference standard or level: none

HERCO8 - Analytes exceeding the reference standard or level: none

HERCO9-B - Analytes exceeding the reference standard or level: none

HERC 10-B - Analytes exceeding the reference standard or level: naphthalene (6.7 mg/kg)

HERC1 1-B - Analytes exceeding the reference standard or level: none

HERC 12-B - Analytes exceeding the reference standard or level: naphthalene (3.9 mg/kg)

HERC13-B - Analytes exceeding the reference standard or level: naphthalene (5.2 mg/kg)

Metals (Tables 7 and 8)

Twenty-two metals were detected in the thirteen samples (Table 7). Seventeen of the
metals were detected in all of the samples. Arsenic was detected in samples HERCO4-B,
HERCO5-A, HERC1OB and HERC13-B at levels that exceeded both the MDEQ and EPA
regulatory levels with values ranging from 5.0 to 6.4 mg/kg. None of the samples exceeded the
MDEQ and EPA regulatory levels for Chromium III; however, all of the samples exceeded the
EPA regulatory level of 0.29 mg/kg for Chromium VI with values ranging from 7.7 to 45 mg/kg.
Vanadium was detected in samples HERCO3-B, HERCO4-B, HERCO5-A, HERCO8, HERCO9-B,
HERC1O-B, HERC1 1-B, HERC12-B and HERC13-B at levels that exceeded the EPA regulatory
level of 5.5 mg/kg with values ranging from 5.6 to 18 mg/kg. No other metal concentrations
exceeded the MDEQ and EPA regulatory levels. None of the metals failed TCLP for the thirteen
samples. Analytical data was compared to the MDEQ and EPA regulatory levels referenced in
Table 8. Exceedences are listed below:

HERCO1-A - Analytes exceeding the reference standard or level: chromium VI (24 mg/kg)

HERCO2-B - Analytes exceeding the reference standard or level: chromium VI (Il mg/kg)
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HERCO3-B - Analytes exceeding the reference standard or level: chromium VI (7.7mg/kg),
vanadium (8.7 mg/kg)

HERCO4-B - Analytes exceeding the reference standard or level: arsenic (6.4 mg/kg), chromium
VI (29 mg/kg), vanadium (5.6 mg/kg)

HERCO5-A - Analytes exceeding the reference standard or level: arsenic (5.6 mg/kg), chromium
VI (45 mg/kg), vanadium (6.6 mg/kg)

HERCO6-B - Analytes exceeding the reference standard or level: chromium VI (20 J,O mg/kg)

HERCO7-B - Analytes exceeding the reference standard or level: chromium VI (32 mg/kg)

HERCO8 - Analytes exceeding the reference standard or level: chromium VI (20 mg/kg),
vanadium (18 mg/kg)

HERCO9-B - Analytes exceeding the reference standard or level: chromium VI (20 mg/kg),
vanadium (5.9 mg/lcg)

HERC 10-B - Analytes exceeding the reference standard or level: arsenic (5.0 mg/kg), chromium
VI (26 mg/kg), vanadium (7.6 mg/kg)

HERC1 1-B - Analytes exceeding the reference standard or level: chromium VI (25 mg/kg),
vanadium (7.2 mg/kg)

HERC12-B - Analytes exceeding the reference standard or level: chromium VI (18 mg/kg),
vanadium (7.5 mg/kg)

HERC 13-B - Analytes exceeding the reference standard or level: arsenic (5.6 mg/kg), chromium
VI (36 mg/kg), vanadium (9.0 mg/kg)

VI. RESULTS OF FIELD QUALITY CONTROL SAMPLES

Field quality control samples for this investigation consisted of equipment rinse blanks
collected from the liners used for the Geoprobe cores. No VOCs, SVOCs or metals were
detected in the blanks. No metals were detected in the blank of the preservative used for the
equipment rinse blank for metals analysis.

VII. METHODOLOGY

Field activities were conducted in accordance with the Region 4 SESD Field Branches
Quality System and Technical Procedures. Specific field procedures applicable to this
investigation included the following:

Soil Sampling, SESDPROC-300-R1
Waste Sampling SESDPROC-302-R1
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Sediment Sampling, SESDPROC-200-R2
SESD Operating Procedure for Sample and Evidence Management, SESDPROC-005-Rl
Global Positioning System, SESDPROC-1 10-R2
Management of Investigation Derived Waste, SESDPROC-202-R1
Field Equipment Cleaning and Decontamination, SESDPROC-205-R1
Packing, Marking, Labeling and Shipping of Environmental & Waste Samples,
SESDPROC-209-R1

Field quality control measures were in accordance with the SESD Operating Procedure
for Field Sampling Quality Control, SESDPROC-0l l-R2, and 40 CFR Part 136, Table Ii-
Required Containers, Preservations Techniques, and Holding Times, Revised as of July 1, 2007.
All field measurement instruments and equipment were maintained in accordance with the SESD
Operating Procedurefor Equipment Inventory and Management, SESDPROC- 1 08-R3.

Samples were analyzed at the SESD laboratory in accordance with the SESD Analytical
Support Branch Laboratory Operations and Quality Assurance Manual, January 2010. The
laboratory is accredited by the national Environmental Laboratory Accreditation Program
(NELAP).
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FIGURE 1- FACILITY LOCATION MAP
HERCULES, INC.

HATTIESBURG, MISSISSIPPI
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